Flumazenil: US clinical pharmacology studies.
Flumazenil, a benzodiazepine antagonist, blocks the central effects of benzodiazepines by competitive interaction at the receptor site. Two double-blind, placebo-controlled, randomized studies in healthy volunteers (110/study) were performed to determine the minimal effective dose of flumazenil required to reverse the sedative, psychomotor and amnesic effects of benzodiazepines used to produce conscious sedation. Conscious sedation was produced by i.v. diazepam (12-30 mg) in one study and i.v. lorazepam (0.045 mg kg-1) in the other. Intravenous flumazenil (0.001, 0.003, 0.007 or 0.014 mg kg-1) or placebo was administered after diazepam or lorazepam. Assessment of sedation, psychomotor performance and recall/recognition were made both before and after the benzodiazepine as well as serially after flumazenil or placebo. Doses as low as 0.007 and 0.014 mg kg-1 flumazenil consistently reversed diazepam- and lorazepam-induced effects, respectively. The duration of reversal produced by varying doses of flumazenil (0.2, 0.6, 1.0 or 3 mg) was evaluated in 50 volunteers in a double-blind, placebo-controlled, parallel group study. A constant level of conscious sedation was produced by a continuous infusion of midazolam. Assessments of sedation and psychomotor performance were assessed both before and at varying times after the administration of flumazenil or placebo. Preliminary results indicate that the duration of reversal produced by 3.0 mg flumazenil was longer than that produced by any of the lower doses. While the mean duration of reversal produced by the lower doses was comparable, the 0.2 mg dose resulted in the greatest between subject variability and only partial rather than complete reversal. Two further double-blind, placebo-controlled studies were done in healthy volunteers (45/study) to evaluate the safety of flumazenil 1.0 mg or placebo given i.v. to reverse midazolam-induced sedation in subjects who had been treated for up to 14 days with either oral diazepam or triazolam. No clinically significant changes were noted in laboratory test values, electrocardiograms or vital signs monitored for up to 36 h after flumazenil or placebo in any pre-treatment group.